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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To provide a magnetic recording medium which is superior in overwriting characteristics at a high 
recording density and superior in the traveling reliability, in a disk medium which is excellent in 
electromagnetic conversion characteristics and superior in the traveling stability and traveling durability, and 
especially is used at a high recording density >1.5pm in the shortest recording wavelength and to provide the 
manufacturing method. 

CONSTITUTION: In the magnetic recording medium in which a nonmagnetic layer which consists essentially 
of nonmagnetic powder and a binder resin on a nonmagnetic supporting body and a magnetic layer which 
consists essentially of ferromagnetic powder and a binder resin, are formed in this order, a thickness of the 
magnetic layer is >0.6pm and the magnetic layer is formed by being applied a coating solution for the 
nonmagnetic layer on the nonmagnetic supporting body While the coating layer is still in the wet state, a 
coating solution for the magnetic layer is applied on it and the magnetic recording medium is formed. A Young' s 
modulas of the magnetic layer is <95% of Young's modulas of the nonmagnetic layer and a glass transition point 
temp, of the magnetic layer is lower than it of the nonmagnetic layer. 
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[Claim(s)] 

[Claim l] In the magnetic-recording medium by which the magnetic layer which makes ferromagnetic powder 
and binder resin a subject at the non magnetic layer list which makes nonmagnetic powder and binder resin a 
subject is formed in this order on the nonmagnetic base material The thickness of this magnetic layer is 0.6 
micrometers or less. Said magnetic layer While said coating liquid for non magnetic layers is applied on said 
nonmagnetic base material and the spreading layer is in a damp or wet condition It is the magnetic-recording 
medium characterized by the glass transition point temperature of said magnetic layer being [ whose Young's 
modulus of said magnetic layer it is formed by applying the coating liquid for magnetic layers on it, and is 95% 
or less of the Young's modulus of said non magnetic layer ] lower than the glass transition point temperature of 
said non magnetic layer. 

[Claim 2] The magnetic-recording medium according to claim 1 said whose ferromagnetic powder is 
ferromagnetic metal powder or ferromagnetic hexagonal ferrite powder. 

[Claim 3] The magnetic recording medium according to claim 1 or 2 said some of whose nonmagnetic powder 
[ at least ] of said non magnetic layer is carbon black. 

[Claim 4] A magnetic-recording medium given in any 1 term of claim 1 whose configuration the 
amount of preferred orientation ratio of the particle of said ferromagnetic powder in said magnetic layer is 0.85 
or more, and is a disk-like - claim 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magnetic-recording medium which fitted the magnetic 
disk for data logging of high capacity especially about the magnetic-recording medium for high density record. 
[0002] 

[Description of the Prior Art] Since it has the outstanding features which are not in other recording methods, 
like that repeat use of a medium is possible, that the electronization of a signal is easy and construction of the 
system by combination with circumference electronic equipment is possible, and correction of a signal can also 
be simplified, magnetic recording is used broadly including various fields, such as video, an audio, and a 
computer application. And since it corresponds to the demand of the miniaturization of a device, 
high definition izing of a record regenerative signal, longtimeizing of record, increase of storage capacity, etc., 
to a record medium, much more improvement in recording density has always been desired. 



[0003] Therefore, policies, such as the dispersibility of amelioration of the magnetic substance, amelioration of 
the front-face nature of a magnetic layer, and the magnetic-substance particle in magnetism and improvement 
in whenever [ restoration ], have been tried. Moreover, in order to mitigate the thick taste loss at the time of 
record playback, and a self-demagnetization and to heighten an output, the means which makes [ taste / of a 
magnetic layer / thick ] it 1.0 micrometers or less thinly is effective as a means of the densification of a 
magnetic-recording medium, and highcapacityizing. If especially the lamination of a magnetic layer is in a 
video application As a video tape for VTR corresponding to Hi- Vision, moreover, the spread of personal 
computers in recent years, High capacity izing of application software, When high capacityization of 10 M 
bytes or more highcapacityizes a magnetic-recording medium to compensate for narrow track izing of the 
magnetic head also in the magnetic-recording disk for digital recording, such as a floppy disk which has come to 
be demanded strongly, from the trend of increase of processing information It is important also in respect of the 
amelioration of an overwrite property by improvement in an output. Namely, although overwrite (over writing) 
of the record signal with which magnetic wave length differs is usually required in the magnetic-recording 
medium of computer applications, such as a floppy disk Although over writing of two kinds of signals which 
have a twice as many relation as this on a frequency, If, and 2f signal should just have been completed 
conventionally From the magnetic-recording disk of 10 M bytes or more of high capacity demanded strongly 
recently, over writing of two or more signals which record wavelength not only became short, but are in a 
broadband from that of the frequency ratios 3^8, such as a RLL signal, is demanded. Record wavelength was 
short, and when the difference of a record frequency uses a large signal, in order to perform overwrite 
(over writing) for a signal with short record wavelength well on a signal with long record wavelength, there was 
a limitation only by raising the magnetic properties of a magnetic layer as indicated by aforementioned 
JP, 58- 122623, A, JP,61-74137,A, etc. 

[0004] That is, in a magnetic layer with an old thickness of 1.0 micrometers or more, since line of magnetic force 
does not reach till the deep place of a magnetic layer even if it carries out overwrite of the short record signal by 
the record signal top of long wave length rather than it is recorded previously it is recorded previously and the 
signal of reliance long wave length cannot be eliminated. Moreover, the gap of a recording head is becoming 
narrow with improvement in recording density. In connection with this, sufficient record in the direction of the 
thick taste of a medium is becoming difficult. 

[0005] Then, in order to solve the above-mentioned problem, when the magnetic layer was made thin to 1 
micrometer or less, a magnetic layer becomes easy to exfoliate, transit endurance, such as becoming the 
generating factor of a drop out, could not be secured, but the problem that dependability fell arose. On the other 
hand, the Young's modulus of a non magnetic layer is specified to JP,62-214513,A, and it is indicated that 
transit endurance may be improved. However, if lamination of the magnetic layer is further carried out to 0.6 
micrometers or less, it cannot fully be satisfied only with the technique of transit endurance. 
[0006] 

[Problem(s) to be Solved by the Invention] A magnetic parametric performance is good, and is offering the 
magnetic-recording medium which is excellent in transit stability and transit endurance, and this invention is 
offering the medium in which divided, the overwrite property in high recording density was excellent in in the 
disk media with which the shortest record wavelength's is used with the high recording density of 1.5 
micrometers or less, and transit dependability's was excellent. 
[0007] 

[Means for Solving the Problem] In the magnetic-recording medium by which the magnetic layer which, as for 
this invention, makes ferromagnetic powder and binder resin a subject at the non magnetic layer list which 
makes nonmagnetic powder and binder resin a subject on a nonmagnetic base material is formed in this order 
The thickness of this magnetic layer is 0.6 micrometers or less. Said magnetic layer While said coating liquid 
for non magnetic layers is applied on said nonmagnetic base material and the spreading layer is in a damp or 



wet condition It is formed by applying the coating liquid for magnetic layers on it. The Young's modulus of said 
magnetic layer It is 95% or less of the Young's modulus of said non magnetic layer, and the glass transition 
point temperature of said magnetic layer is a magnetic-recording medium characterized by being lower than 
the glass transition point temperature of said non magnetic layer, and, thereby, can solve the above-mentioned 
technical problem. 

[0008] This invention is the magnetic-recording medium which prepared the non magnetic layer and the 
magnetic layer on the nonmagnetic base material at this order, and is characterized by having limited the 
thickness of a magnetic layer to 0.6 micrometers or less, and specifying the Young's modulus of a magnetic layer 
to 95% or less of the Young's modulus of a non magnetic layer. Namely, the very thin magnetic layer of 0.6 
micrometers or less to the non magnetic layer (it may only be hereafter called lower layer) top in which this 
invention has the thickness of a certain extent In order to improve the transit endurance of a 
magnetic-recording medium established [ (it may be hereafter called the upper layer) and ] It finds out that it is 
important to control the Young's modulus of a magnetic layer smaller than that of a non magnetic layer, and 
finds out that it is required to specifically make the mechanical property of a magnetic layer to some extent 
flexible as compared with a non magnetic layer. Considering that the thin glass plate which put on sponge will 
tend to break if the Young's modulus of the upper magnetic layer is larger than the Young's modulus of a lower 
layer non magnetic layer without satisfying said conditions, if it says by ******** he can understand the 
effectiveness of the configuration of this invention. 

[0009] By specifying the relation of the Young's modulus of a lower layer and the upper layer like this invention, 
even if it makes a magnetic layer very thin, while preventing peeling and with a blemish, the overwrite 
property in high density record and storage capacity improve, moreover the mechanical strength of a magnetic 
layer is stable, the mechanical strength especially to the magnetic head becomes large, and transit endurance 
improves. [ of a magnetic layer ] In this invention, choosing each coating liquid presentation of the coating 
liquid for magnetic layers and the coating liquid for non magnetic layers is mentioned as the concrete approach 
for satisfying the relation of the Young's modulus of a magnetic layer and a non-magnetic layer. For example, in 
the case of the coating liquid for magnetic layers, selecting the class and the blending ratio of coal of 
nonmagnetic powder, binder resin (especially minerals powder, carbon black, etc.), a cross linking agent (for 
example, poly isocyanate), abrasive material lubricant, etc. in the case of the class of ferromagnetic powder, 
binder resin, a cross linking agent (for example, poly isocyanate), an abrasive material, carbon black, lubricant, 
etc., the blending ratio of coal, and the coating liquid for non magnetic layers is mentioned. This Young's 
modulus can be controlled comparatively easily by combining specifically choosing the class of adjusting the 
class of binder resin and poly isocyanate, and the blending ratio of coal, ferromagnetic powder, and 
nonmagnetic powder, a configuration and grain size, an addition, etc. 

[0010] Moreover, control of the glass transition point temperature of a magnetic layer and a non-magnetic layer 
is also effective as an index of Young's modulus control of each class, or adjustment. The Young's modulus of the 
magnetic layer in this invention and a non magnetic layer may be computed from a bottom type. 
Ea =(ElandTl+E2a-T2a)/(Tl+T2a) 
Eb =(E1, Tl+E2b, and T2b)/(T1+T2b) 

Ea = non magnetic layer Young's modulus, El= nonmagnetic base material Young's modulus, the Tl= 
nonmagnetic base material thickness taste, the Young's modulus [ of an E2a= nonmagnetic base material, a 
Young's modulus / of the non-magnetic layer prepared on it /, T2 a=Tl+ non magnetic layer thickness taste Eb = 
magnetic layer Young's modulus, and E2b= nonmagnetic base material, and the magnetic layer prepared on it], 
and T2b=Tl+ magnetic layer thickness taste - here El, E2a, and E2b point out each Young's modulus of a 
longitudinal direction or the cross direction. Therefore, Ea of this invention And Eb Ea corresponding to these 
2 ways, and Eb It asks. 

[0011] As for El, E2a, and E2b, the elongation of the longitudinal direction of a sample overall length or the 



cross direction calculated each Young's modulus of a longitudinal direction or the cross direction from the value 
of elongation 0.5% at the hauling rate for /10% by 23 degree C70%RH using the hauling testing machine 
(Oriental Baldwin omnipotent hauling testing-machine STM T -50 BP). And it is Ea and Eb of each direction 
from an upper type. It can ask. 

[0012] Therefore, it sets to this invention and is Eb <=0.95xEa. It has relation, and each above-mentioned 
coating liquid presentation is adjusted so that the relation of a parenthesis may be satisfied. Moreover, Eb It is 
0.5xEa <=Eb <=0.95xEa preferably. It is desirable that it is in the range. Eb Since endurance will become low if 
larger than 0.95, it is Eb preferably. Since it will become easy to fracture a magnetic layer and endurance will 
deteriorate if smaller than 0.5, it is not desirable. 

[0013] moreover, Ea Young's modulus - a longitudinal direction or the cross direction -- desirable - 1x104 - 
15x104 Kg/cm2 - further - desirable 3x104 - 9x104 Kg/cm2 the range - it is - Eb Young's modulus - a 
longitudinal direction or the cross direction - desirable - 0.95x104 - 14.25x104 Kg/cm2 - further - desirable 
2.85x104 - 8.55x104 Kg/cm2 It is the range. 

[0014] moreover, the Young's modulus in 0.5% elongation of the magnetic-recording medium of this invention - 
the above-mentioned measuring method - setting - a longitudinal direction or the cross direction - 0.1x104 - 
15x104 Kg/cm2 - especially - 4.0x104 - 6.5x104 Kg/cm2 it is . Tl [ moreover, ] - 1100 micrometers - desirable 
- the range of 20 85 micrometers - it is - El - desirable - 3.5x104 - 10x104 Kg/cm2 - further - desirable - 
4.0x104 - 6.5x104 Kg/cm2 It is the range, furthermore, the non-magnetic layer thickness taste (T2 aTl) - 
0.510 micrometers - desirable - the range of 0.5-5 micrometers ■■ it is - the magnetic layer thickness taste 
(T2bTl) - 0.6 micrometers or less - it is - desirable - 0.05 micrometers or more - 1.2 or less times of the gap 
length of a recording head - especially - desirable - 0.5 micrometers or less - it is . 

[0015] Moreover, as for the glass transition point temperature (Tgb) of a magnetic layer, in this invention, it is 
desirable that it is lower than the glass transition point temperature (Tga) of a non magnetic layer. The range 
of 30- 150 degree C of Tgb(s) is 55- 120 degrees C especially preferably preferably. The range of 40- 160 degree C 
of Tga(s) is 40- 130 degrees C especially preferably preferably. Since it will become easy to destroy a 
non magnetic layer and endurance will deteriorate in the interface of a magnetic layer and a non-magnetic 
layer if Tgb is larger than Tga, it is not desirable. 

[0016] Here, glass transition point temperature points out the value measured by the following approaches. The 
upper layer or each lower layer coating liquid is applied so that desiccation thickness may be set to 10 
micrometers at one side of a polyimide film with a width of face [ of 30cm ], and a thickness of 15 micrometers, 
the sample for after [ pressurization molding processing ] glass transition point thermometries by the 
desiccation calendering roll is created, and it is TOYO about after [ appropriate ] and said test sample. It 
measures by the product "RHEOVIBRON" made from BOLD WIN the condition for frequency [ of 110Hz ], and 
temperature up temperature/of 2 degrees C. 

[0017] In the magnetic-recording medium of this invention, although the endurance of a magnetic layer became 
a problem in many cases when the small ferromagnetic metal powder or the ferromagnetic hexagonal ferrite 
powder of grain size which fitted the magnetic-recording medium for high density record especially was made 
into ferromagnetic powder, although iron-oxide system ferromagnetic powder, ferromagnetic metal powder, or 
ferromagnetic hexagonal ferrite powder could be used for the ferromagnetic powder contained in a magnetic 
layer, by the magnetic-recording medium of this invention, the problem is improved considerably. 
[0018] When ferromagnetic powder is ferromagnetic metal powder, the grain size is desirable, specific surface 
area is 30 60m2 / g, and the microcrystal size called for from an X-ray diffraction method is 100300A. Since it 
becomes impossible to fully correspond to high density record, and it becomes impossible to form the magnetic 
layer of a smooth field, without the ability fully distributing even if not much large, but to correspond to this 
and high density record when specific surface area is not much small, it is not desirable. 

[0019] Here, it asked for microcrystal size from the breadth of the mesial magnitude width of the diffraction 



line of a field (l, 1, 0) and a field (2, 2, 0). In the case of ferromagnetic hexagonal ferrite powder, specific surface 
area is 25 50m2 / g } and a tabular ratio (a plate diameter/board thickness) is [ 2-6, and a plate diameter ] 
0.02-1.0 micrometers. Since it is the same as ferromagnetic metal powder, even if the grain size is too large and 
it is too small, high density record becomes difficult. 

[0020] The powder which contains Fe at least preferably is mentioned, and, specifically, said ferromagnetic 
metal powder has the metal simple substance or alloy which made the subject Fe, Fe Co, Fenickel, or 
FenickelCo. In order to form the magnetic-recording medium of this invention into high recording density, 
while it is required for grain size to be small as mentioned above, as magnetic properties, it is saturation 
magnetization (sigmaS). At least 110 or more emu/g is 120 or more emu/g desirably. Moreover, as coercive force, 
they are 900 or more Oes desirably more than 800Oe (oersted). And 5- 10 are preferably suitable [ as for the 
axial ratio (major-axis length / minor-axis length) ] by 0.10.3 micrometers for the major-axis length of this 
powder called for by the transmission electron microscope 12 or less preferably. [ 0.5 micrometers or less ] 
[0021] Furthermore, in order to improve a property, nonmetals, such as B, C, aluminum, Si, and P, may be 
added during a presentation. Usually, the layer of an oxide is formed in order to stabilize the particle front face 
of said metal powder chemically. What gave any of the approach of drying after sending in oxygen content gas 
after being immersed in the approach and organic solvent which are dried after being immersed in a 
well-known gradual oxidation treatment, i.e., an organic solvent, as the formation approach of an oxide, and 
forming an oxide film in a front face, and the approach of adjusting the partial pressure of oxygen gas and inert 
gas not using an organic solvent, and forming an oxide film in a front face can be used. 

[0022] It is ferromagnetic powder which has an easy axis in the direction perpendicular to the monotonous side 
by plate like as said ferromagnetic hexagonal ferrite powder, and there are a barium ferrite, a strontium ferrite, 
a lead ferrite, calcium ferrites, or those cobalt substitution products, and the cobalt substitution product of a 
barium ferrite and the cobalt substitution product of a strontium ferrite are desirable also in especially inside. 
Furthermore, in order to improve the property if needed, elements, such as In, Zn, germanium, Nb, and V, may 
be added. In order to form the magnetic-recording medium of this invention into high recording density, while it 
is required to be small as mentioned above in the grain size of said hexagonal ferrite powder, as magnetic 
properties, it is saturation magnetization (sigmaS). At least 50 or more emu/g is 53 or more emu/g desirably. 
Moreover, as coercive force, it is desirable that they are 500 or more Oes and 600 Oes or more, hexagonal ferrite 
powder - a long wave - the magnetic particle of others [ case / of long record / output ] - it is proportional 
lowering - coming out - although it is, if the record wavelength of a high frequency band serves as short 
wavelength record of 1.0 micrometers or less preferably, it will rub 1.5 micrometers or less from other magnetic 
particles - carry out - there is the description that high power is expectable. 

[0023] In the magnetic-recording medium of this invention, if it is in the magnetic-recording medium of a disk 
configuration like a magnetic-recording disk, the output of a circumferencial direction is uniform, no fluctuation 
is wanted for there to be, it is needed that the amountofpreferredorientation ratio within a field is high as 
much as possible for that purpose, and the amount of preferred orientation ratio of ferromagnetic powder is 0.9 
or more especially preferably 0.85 or more preferably. In this invention, if hexagonal ferrite powder is used as a 
magnetic particle, 0.9 or more high amount of preferred orientation ratios are realizable. 

[0024] Here, an amount of preferred orientation ratio is the value which **(ed) the minimum square shape 
ratio of a circumferencial direction by the maximum remanence ratio. In order to make an 
amount-of preferred orientation ratio or more into 0.85, the approach of impressing an alternating current 
magnetic field can be used like each official report, such as a random orientation method which used the 
permanent magnet like JP,3-41895,B in the place which a magnetic layer has in the condition of not drying or 
JP,63- 148417, A, JP, 1-300427, A, and JP, 1- 300428, A. . 

[0025] In addition, the magnetic properties of ferromagnetic powder, such as the amount of saturation 
magnetization and coercive force, and an amountof-preferredorientation ratio were measured by maximum 



impression magnetic field 5kOe using the oscillating sample mold fluxmeter (Toei Industry make). Moreover, 
measurement of specific surface area is based on the BET adsorption method which used KANTA soap (made in 
[ KANTA chromium company ] the U.S.). They are 250 degrees C and the value measured by 
nitrogen-gas-atmosphere mind for 30 minutes with the BET one point method for BET method after 
dehydration (partial pressure 0.30). 

[0026] As for the water content of these ferromagnetic powder, it is desirable to consider as 0.01 - 2 % of the 
weight. As for water content, optimizing according to the class of binder resin is desirable. It is desirable to 
optimize with combination with the binder resin which also uses pH of ferromagnetic powder. Although the 
range is 4- 12, it is 5- 10 preferably. Ferromagnetic powder may perform surface treatment with aluminum, Si, P, 
or these oxides if needed. When the amount is 0.1 * 10% and performs surface treatment to ferromagnetic 
powder, adsorption of lubricant, such as a fatty acid, is 100 mg/m2. It becomes below and is desirable. Although 
inorganic ion of fusibility, such as Na, calcium, Fe, nickel, and Sr, may be included in ferromagnetic powder, a 
property will not be affected especially if it is 500 ppm or less. 

[0027] If iron-oxide ferromagnetic powder may be used by request and it expresses with the specific surface 
area by the BET adsorption method as ferromagnetic powder, it will be 25-80m2 / g, and they will be 35-60m2 / 
g preferably. It is [ a noise becomes high and ] hard to obtain front-face nature 80m2 / above g and is not 
desirable at below 25m2 / g. Microcrystal size is 450 100A, and is 350 100A preferably. sigmaS 50 or more 
emu/g is 70 or more emu/g preferably. 

[0028] The non magnetic layer of the magnetic-recording medium of this invention makes nonmagnetic powder 
and binder resin a subject. As for nonmagnetic powder, it is desirable that include minerals powder and organic 
powder and minerals powder is included at least, and it is desirable that carbon black is included as organic 
powder. You may process beforehand before distribution with the dispersant stated to these ferromagnetic 
powder later, lubricant, a surfactant, an antistatic agent, etc. Specifically it is indicated by JP,44-14090,B etc. 
[0029] This carbon black is used also as a material for adjusting the relation of the Young's modulus of a 
magnetic layer and a non-magnetic layer while it is effective in order to give conductivity to a 
magnetic-recording medium and to prevent electrification of a magnetic-recording medium. Moreover, carbon 
black also has the function to adjust the viscoelastic property of the coating liquid for non magnetic layers. 
Furthermore, carbon black is a very useful material which has various functions, such as adjustment of 
coefficient of friction, and pro tectionfrom light nature grant. Therefore, it is desirable to include carbon black 
also in a magnetic layer with the same main point as the above. 

[0030] the nonmagnetic powder whole quantity by which the content of the carbon black in a non magnetic 
layer is contained in a non magnetic layer - desirable - 0.1- it is 3 - 20% of the weight of the range especially 
preferably 30% of the weight, the ferromagnetic powder by which the content of the carbon black in a magnetic 
layer is contained in a magnetic layer desirable ■■ 0.1- it is 1 - 20% of the weight of the range especially 
preferably 30% of the weight. 

[0031] If it is very desirable to manufacture by applying the coating liquid for magnetic layers on said spreading 
layer for non magnetic layers while the magnetic-recording medium of this invention applies the coating liquid 
for non magnetic layers, and forms the spreading layer for non magnetic layers on a nonmagnetic base material 
and this spreading layer for non magnetic layers is in a damp or wet condition, an ultra-thin magnetic layer 
with uniform thickness is obtained and the thickness of a magnetic layer is thin, the adhesion which poses a 
problem will be improved. It can be called a sentiment-on wet method, the thick taste can prevent peeling of a 
magnetic layer 0.6 micrometers or less, and this spreading method can obtain the magnetic-recording disk 
which was excellent in the transit endurance which a drop out cannot produce easily. By the method which 
applies a magnetic layer on it after applying the coating liquid of a non-magnetic layer, drying and forming a 
non magnetic layer, probably because the magnetic layer is very thin, the adhesion of a non magnetic layer and 
a magnetic layer is not enough, and two-layer cannot become one-structure easily as a layer formed on the 



nonmagnetic base material. 

[0032] There is viscoelastic property (thixotropy) of coating liquid as what should be minded by the 
sentimenton wet method. That is, when the difference of the viscoelastic property of the coating liquid of the 
upper layer and a lower layer was large and it applies, like this invention, when the thickness of the upper 
magnetic layer is very thin, it is easy for mixture **** of liquid to happen by the interface of the upper 
spreading layer and a lower layer spreading layer, and to cause the problem of the front-face nature of a 
magnetic layer falling. 

[0033] Since it cannot do in the case of this invention although it is effective to make the same first the 
particulate material of the upper layer and a lower layer in order to bring the viscoelastic property of coating 
liquid close as much as possible, in order to double with the structural viscosity which the structure structure 
where ferromagnetic powder is formed of magnetism in the coating liquid of a magnetic layer brings about, it is 
desirable to use the particle which is easy to form structural viscosity like carbon black as a nonmagnetic 
particle of lower layer non magnetic layer coating liquid. Therefore, in this invention, although it is effective 
that oil absorption uses large carbon black with a small grain size, it is also effective to use nonmagnetic 
minerals powder with small grain size other than carbon black for coincidence. For example, by particles, such 
as titanium oxide 1 micrometer or less and oxidation aluminum, it is easy to become coating liquid with the 
structural viscosity of a particle by moderate condensation. 

[0034] As for the nonmagnetic minerals powder which can be used for the non magnetic layer of this invention, 
a metal, a metallic oxide, a metal carbonate, a metal sulfate, a metal nitride, metallic carbide, metallic sulfide, 
etc. are mentioned. Specifically Ti02 (a rutile, anatase), TiOX, cerium oxide, The tin oxide, tungstic oxide, ZnO 
and Zr02, Si02, and Cr 203, The alpha alumina which gets 90% or more of rates of pregelatinization, 
petaalumina, gamma alumina, alpha -oxidation iron, goethite, corundum, silicon nitride, titanium carbide, 
magnesium oxide, boron nitride, 2 molybdenum sulfides, copper oxide, MgC03, CaC03, BaC03, SrC03, BaS04, 
CaS04, silicon carbide, etc. are independent - or it is combined and used. The configuration of these minerals 
powder and size are arbitrary at the shape of a needle, a globular shape, and a die etc., these can combine 
minerals powder different if needed, or independent nonmagnetic powder can also choose particle size 
distribution etc. It is chosen from 0.01-2 micrometers as a grain size. As nonmagnetic powder, the following are 
desirable. 

[0035] l-30m2 / g of pH are [ 0.32g /and water content cc / 211, and specific surface area ] desirable [ tap 
density ] 0.1 to 5%. the oil absorption using DBP - 5100ml / lOOg - desirable 10 80ml/-- lOOg is 20 60ml / 
lOOg still more preferably. The above-mentioned nonmagnetic powder does not necessarily need to be pure 
100%, may process a front face according to the purpose with each compound, such as other compounds, for 
example, aluminum, Si, Ti, Zr, Sn, Sb, Zn, etc., and may form those oxides in a front face. In that case, if purity 
is 70% or more, it will not become reducing effectiveness. As for ignition loss, it is desirable that it is 20% or less. 
[0036] as the concrete example of the nonmagnetic powder used for this invention the Sumitomo Chemical 
Co., Ltd. make - AKP20, AKP-30, AKP-50, the Nippon Chemical Industrial Co., Ltd. make G5 and G7, S i, 
and the Toda Kogyo Corp. make - TF100, TF-120, TF-140, etc. are mentioned. Moreover, this invention can 
use the furnace for rubber, the black for thermal ** colors for rubber, acetylene black, etc. as carbon black which 
can be used for a lower layer, specific surface area - 5-500m2 / g, and DBP oil absorption - 10 400ml / lOOg, and 
particle diameter - 5mmicro-300m - cc of tap density is [ micro and pH / 2- 10, and water content] desirable in 
O.Mg/0.1 to 10%. 

[0037] As a concrete example of the carbon black used for this invention, the Cabot Corp. make, 
BLACKPEARLS 2000, 1300, 1000, 900, 800, 880, 700, and VULCAN XC-72 and # by the Mitsubishi Kasei 
industrial company - 3050, #3150, #3250, #3750, #3950, and #2400B - # 2300, #1000, #970, #950, #900, #850, 
#650, #40, MA40, MA- 600, Colombia carbon company make, CONDUCTEX SC, the product 8800, 8000, 7000, 
5750, 5250, 3500, 2100, 2000, 1800, 1500, 1255, and 1250 made from RAVEN, the KETCHIEN black EC made 



from AKUZO, etc. are mentioned. 

[0038] It does not matter even if it uses what graphiteized surface [ a part of ] even if it carried out surface 
treatment, or it used carbon black by resin with the dispersant etc., having graftized it. Moreover, before 
adding carbon black in nonmagnetic coatings, a binder may distribute beforehand, these carbon black - 
independence ■■ or it can be combined and used. 

[0039] Carbon black has work of electrification prevention, the improvement in film on the strength, 
coefficient of friction reduction, protectionfrom-light nature grant, etc., as mentioned above, and these change 
with carbon black to be used. Therefore, the carbon black used for this invention can change the class, an 
amount, and combination in a lower layer and the upper layer, and can use them properly according to the 
purpose based on many properties shown in the points, such as grain size, oil absorption, electric conductivity, 
and pH. For example, by using conductive high carbon black for a lower layer, electrification is prevented, 
carbon black with large particle diameter is used for the upper layer, and lowering coefficient of friction etc. is 
mentioned. 

[0040] It can refer to the carbon black which can be used by this invention (volume "carbon black handbooks" 
and for carbon black associations). Although acrylic styrene resin powder, benzoguanamine resin powder, 
melamine system resin powder, and phthalocyanine pigment are mentioned, as for the nonmagnetic organic 
powder used for this invention, polyolefine system resin powder, polyester system resin powder, polyamide 
system resin powder, polyimide system resin powder, and polyfluoroethylene resin powder are used. What is 
indicated by each official report of JP,62 18564,A and 60 255827 can be used for the process. 
[0041] As a binder used for the magnetic layer of this invention, and a non magnetic layer, well-known 
thermoplastic system resin, heat-curing system resin, reaction type resin, and such mixture are used 
conventionally. As thermoplastic system resin, glass transition temperature is 100- 150 degrees C, and number 
average molecular weight is 1000 200000, and the thing 10000- 100000, and whose polymerization degree are 
about 50 to about 1000 preferably. 

[0042] As such an example, there are a polymer which contains a vinyl chloride, vinyl acetate, vinyl alcohol, a 
maleic acid, an acrylic acid, acrylic ester, a vinylidene chloride, acrylonitrile, a methacrylic acid, methacrylic 
ester, styrene, a butadiene, ethylene, vinyl butyral, a vinyl acetal, vinyl ether, etc. as a configuration unit or a 
copolymer, polyurethane resin, and various rubber system resin. 

[0043] Moreover, as thermosetting resin or reaction type resin, the mixture of phenol resin, an epoxy resin, 
polyurethane hardening mold resin, a urea-resin, melamine resin, alkyd resin, acrylic reaction resin, 
formaldehyde resins, silicone resin, epoxy polyamide resin, polyester resin, and an isocyanate prepolymer, the 
mixture of polyester polyol and the poly isocyanate, the mixture of polyurethane and the poly isocyanate, etc. 
are raised. 

[0044] These resin is indicated by the "plastics handbook" of the Asakura Publishing issue at the detail. 
Moreover, it is also possible to use well-known electron ray hardening mold resin for a lower layer or the upper 
layer. These example and its manufacture approach are indicated by JP, 62-256219, A at the detail. Although it 
can be combined and used, the above resin's being independent, or the combination of vinyl chloride resin, vinyl 
chloride vinyl acetate resin, vinyl chloride vinyl acetate vinyl alcohol resin, and the at least one sort and 
polyurethane resin that are chosen from the group of a vinyl chloride vinyl acetate maleic anhydride copolymer 
or the thing which combined the poly isocyanate with these is raised as a desirable thing. 

[0045] The structure of polyurethane resin can use well-known things, such as polyester polyurethane, 
polyether polyurethane, polyether polyester polyurethane, polycarbonate polyurethane, polyester 
polycarbonate polyurethane, and poly caprolactone polyurethane. The need is accepted in order to acquire more 
excellent dispersibility and endurance about all the binders shown here. COOM, S03 M, OS03 M, P=0 (OM)2, 
and O P=0 (OM) - two (-- per above - M - a hydrogen atom or alkali-metal), OH and NR2, and N+ - as for 
R3 and (R, it is desirable to use what introduced at least one or more polar groups chosen from 



hydrocarbon-group), an epoxy group, SH, CN, etc. by copolymerization or the addition reaction. The amount of 
such a polar group is 10-1 to ten - eight mols/g } and is 10 2 to ten - six mols/g preferably. 

[0046] It VAGH(s). as the concrete example of these binders used for this invention - : by the union carbide 
company - VYHH, VMCH, VAGF, VAGD, VROH, VYES, VYNC, VMCC, XYHL, XYSG, PKHH, PKHJ, PKHC, 
PKFE, Nissin Chemical Industry Co., Ltd. make : MPRTA, MPR TA5, MPR- TAL, MPR TSN, MPR-TMF, 
MPR-TS, MPR-TM, MPR- TAO, Electrochemistry company make : 1000W, DX80, DX81 and DX82, 
DX83,100FD, Nippon Zeon Co., Ltd. make : MR105, MR110, MR 100, 400X11 OA, Japanese polyurethane 
company make : Made in [ Toyobo Co., Ltd. ] NIPPORAN N2301, N2302, and N2304, Dainippon Ink:pan 
DEKKUSU T-5105, T R3080, T-5201, the bar knock D-400, D-210-80, and Chris Bon 6109 and 7209 : Byron 
UR8200 and UR8300, Shrine: UR8600, UR5500, UR4300, RV530, RV280, : DAIFUE lamins 4020, 5020, 5100, 
5300, 9020, 9022, and 7020 by the great Nissei ized company, and the Mitsubishi Kasei Corp. make - :MX5004 
and Mitsuhiro - formation - SAMPUREN SP150, Asahi Chemical [ Co., Ltd. ] make: Saran F310 and F210 etc. 
is raised. 

[0047] the binder used for the upper magnetic layer of this invention - ferromagnetic powder - receiving - 5 - 
50% of the weight of the range - it is preferably used in 10 - 30% of the weight of the range. When using vinyl 
chloride system resin, and using polyurethane resin five to 30% of the weight, as for the poly isocyanate, it is 
desirable to use combining these in 2 - 20% of the weight of the range two to 20% of the weight. 
[0048] When using polyurethane resin in this invention, for 100 - 2000%, and rupture stress, 0.05 - 10 kg/cm2 
and the yield point are [ glass transition temperature / -50- 100 degrees C and elongation after fracture ] 0.05 - 
10 kg/cm2. It is desirable. In order to lower the upper Young's modulus compared with a lower layer in this 
invention, it is realizable by changing in the upper layers, such as the vinyl chloride system resin which 
occupies the upper polyurethane resin using the same thing as lower layer polyurethane resin in the approach 
of increasing the amount, and the amount of binder resin and binder resin, polyurethane resin, the poly 
isocyanate or an amount of the other resin, molecular weight of each resin which forms a magnetic layer, the 
amount of polar groups, or the physical property of the resin described previously, and a lower layer. 
[0049] Although the magnetic-recording medium of this invention consists of a bilayer of a non-magnetic layer 
and a magnetic layer fundamentally, you may be three or more layers. As a configuration of three or more 
layers, it is that the plurality more than two-layer carries out the magnetic layer of the magnetic layer. In this 
case, the relation between the magnetic layer of the maximum upper layer and a lower layer magnetic layer can 
apply the view of two or more usual magnetic layers. For example, views, like the magnetic layer of the 
maximum upper layer has coercive force higher than a lower layer magnetic layer, and it uses ferromagnetic 
powder with small average major-axis length and microcrystal size are applicable. Moreover, a non magnetic 
layer may be formed by two or more non magnetic layers. However, the magnetic-recording medium of this 
invention has the lamination which consists of two -layer [ of the magnetic layer which roughly divides and is 
located in the upper layer, and the non magnetic layer located in a lower layer ]. 

[0050] As poly isocyanate used for this invention, the poly isocyanate generated by isocyanates, such as tolylene 
diisocyanate, 4-4'diphenylmethane diisocyanate, hexamethylene diisocyanate, xylylene diisocyanate, 
naphthylene l,5-diisocyanate, ortho toluidine isocyanate, isophorone diisocyanate, and triphenylmethane 
triisocyanate, the product with such isocyanates and polyalcohols, and the condensation of isocyanates can be 
used. As a trade name by which such isocyanates are marketed Japanese polyurethane company make : 
Coronate L, Coronate HL, coronate 2030, coronate 2031, milli ONETO MR, Milli ONETO MTL, Takeda 
Chemical, Ltd. make : Bamboo NETO D102, D110 N bamboo NETO, Bamboo NETO D-200, bamboo NETO 
D-202, the Sumitomo Bayer make : Desmodur L There are Desmodur IL, Desmodur N, Desmodur HL, etc., and 
a lower layer and the upper layer can use these in two or the combination beyond it using an independent or 
hardening reactant difference. 

[0051] The carbon black used for the upper layer of this invention can use the furnace for rubber, the black for 



thermal ** colors for rubber, acetylene black, etc. specific surface area - 5 500m2 / g, and DBP oil absorption - 
10400ml / 100g, and particle diameter - 5mmicro-300m - cc of tap density is [ micro and pH / 210, and water 
content ] desirable in 0.1- lg /0.1 to 10%. As a concrete example of the carbon black used for this invention : by 
** Cabot Corp. - BLACKPEARLS 2000, 1300, 1000, 900, 800, 700, and VULCAN XC72 and :[ by the Asahi 
carbon company ] ** 80, **60, **55, **50, **35, and '[ by the Mitsubishi Kasei industrial company ] **2400B 
•• **2300, **900, **1000, **30, **40, **10B, KONRON beer carbon company make: CONDUCTEX SC, RAVEN 
150, 50, 40, 15, etc. are raised. It does not matter even if it uses what graphiteized surface [ a part of ] even if it 
carried out surface treatment, or it used carbon black by resin with the dispersant etc., having graftized it. 
Moreover, before adding carbon black in magnetic coatings, a binder may distribute beforehand. These carbon 
black can be used in independence or combination. The carbon black which can be used in the upper layer of 
this invention can refer to a "carbon black handbook" (volume for carbon black associations). 
[0052] As an abrasive material used for the magnetic layer or non-magnetic layer of this invention, 
alpha-alumina of 90% or more of rates of pregelatinization, beta-alumina, silicon carbide, chrome oxide, cerium 
oxide, alpha-ferrous oxide, corundum, a synthetic diamond, silicon nitride, silicon carbide, titanium carbide, 
titanium oxide, a silicon dioxide, boron nitride, etc. are used mainly in that a with a Mohs hardness of six or 
more well-known ingredient is independent or combination. Moreover, the complex (what carried out surface 
treatment of the abrasive material by other abrasive materials) of these abrasive materials may be used. 
Although the compounds or elements other than a principal component may be contained in these abrasive 
materials, if a principal component is 90% or more, there will be instead of [ no ] in effectiveness. 
[0053] Although the grain size of these abrasive materials has desirable 0.01-2 micrometers, the abrasive 
material from which grain size differs if needed is combinable, or an independent abrasive material can also 
make particle size distribution large, and can also give the same effectiveness. I"30m2 / g** of pH are [ 0.3 2g 
/and water content cc / 2-11, and specific surface area ] desirable [ tap density ] 0.1 to 5%. Although the shape of 
a needle, a globular shape, and a die and ******** are sufficient as the configuration of the abrasive material 
used for this invention, polish nature is high and what has an angle in a part of configuration is desirable. 
[0054] as the concrete example of the abrasive material used for this invention - the Sumitomo Chemical Co., 
Ltd. make - :AKP-20, AKP-30, AKP-50, HIT-50, and the Nippon Chemical Industrial Co., Ltd. make - :G5, G7, 
S i, and the Toda Kogyo Corp. make - :TF-100, TF-140,100ED, 140ED, etc. are raised. Of course, it is possible 
for the abrasive material used for this invention to change a class, an amount, and combination in a lower layer 
and the upper layer, and to use properly according to the purpose. 

[0055] For example, when raising the endurance on the front face of a magnetic layer and the upper amount of 
abrasive materials raises the endurance of a magnetic layer end face, it can devise making [ many ] the lower 
layer amount of abrasive materials etc. After carrying out distributed processing of the abrasive material which 
surpasses by binder resin beforehand, it may be added in a magnetic coating. The abrasive material which 
exists in the magnetic layer front face and magnetic layer end face of a magnetic-recording medium of this 
invention is 5 piece / 100micrometer2. The above is desirable. 

[0056] The thing which is used for this invention and which has the lubrication effectiveness, the antistatic 
effectiveness, a dispersion effect, the plastic effectiveness, etc. as an additive is used. Molybdenum disulfide, a 
tungsten disulfide, graphite, boron nitride, Silicone, fatty -acid denaturation silicone with graphite fluoride, 
silicone oil, and a polar group, Fluorine content silicone, fluorine content alcohol, fluorine content ester, 
Polyolefine, poly glycol, alkyl phosphoric ester, and its alkali-metal salt, Alkylsulfuricacid ester and its 
alkali-metal salt, a polyphenyl ether, Fluorine content alkyl- sulfur icacid ester and its alkali-metal salt, the a 
little salt machine nature fatty acid of carbon numbers 10 24 (although an unsaturated bond is included) 
moreover, you may branch - and - these - a metal salt (Li, Na, K, Cu, etc.) Or monovalence [ of carbon 
numbers 12-22 ], bivalence, trivalence, tetravalence, and pentavalent ** hexahydric alcohol (although an 
unsaturated bond is included) Moreover, the alkoxy alcohol of carbon numbers 12-22 which may branch, The 



monovalence of the a little salt machine nature fatty acid (although an unsaturated bond is included, it does not 
matter even if it has branched) of carbon numbers 10 24, and carbon numbers 2- 12, Any one of the bivalence, 
trivalence, tetravalence, and pentavalent ** hexahydric alcohol (although an unsaturated bond is included) 
Moreover, the mono-fatty acid ester, Jl fatty acid ester, or trifatty acid ester which consists of having branched, 
The fatty acid ester of the monoalkyl ether of an alkylene oxide polymerization object, the fatty-acid amide of 
carbon numbers 8 22, the fatty amine of carbon numbers 8 22, etc. can be used. 

[0057] As these examples, they are a lauric acid, a myristic acid, a palmitic acid, stearin acid, behenic acid, 
butyl stearate, oleic acid, linolic acid, a linolenic acid, an elaidic acid, stearin acid octyl, stearin acid amyl, 
stearin acid iso octyl, myristic acid octyl, stearin acid butoxy ethyl, anhydro sorbitan monostearate, anhydro 
sorbitan distearate, anhydro sorbitan tristearate, oleyl alcohol, lauryl alcohol, and ************, 
[0058] Moreover, an alkylene oxide system, a glycerol system, a glycidol system, an alkylphenol ethyleneoxide 
adduct, A nonionic surface active agent [ of** ], annular amine, and ester amide, and quarternary ammonium 
salt A hydantoin derivative, heterocycles, phosphonium, or sulfonium The cation system surface active agent of 
**, a carboxylic acid, sulfonic acid, phosphoric acid, a sulfate radical, Amphoteric surface active agents, such as 
a sulfuric acid of the anionic surface active agent containing acidic groups, such as a phosphoric ester radical, 
amino acid, aminosulfonic acid, and amino alcohol or phosphoric ester, and an alkyl BEDAIN mold, etc. can be 
used. These surfactants are indicated by the "surfactant handbook" (Sangyo Tosho Publishing Co., Ltd. issue) at 
the detail. 

[0059] These lubricant, an antistatic agent, etc. are not necessarily pure 100%, and impure parts, such as an 
isomer, unreacted object, and side reaction object, a decomposition product, and an oxide, may be contained in 
addition to a principal component. 30% or less is desirable still more desirable, and these impure parts are 10% 
or less. These lubricant used by this invention and a surfactant can use the class and an amount properly if 
needed in a lower layer and the upper layer. For example, the addition of lubricant which raises the stability of 
spreading by adjusting the amount of surfactants to a front face which oozes and controls ** using the ester 
from which the boiling point to a front face which oozes and controls **, and a polarity differ using the fatty acid 
with which the melting points differ in a lower layer and the upper layer is made [ many ] by the lower layer 
non magnetic layer, and it is possible to raise the lubrication effectiveness etc., and is not restricted only to the 
example shown here of course. 

[0060] Moreover, all the additives used by this invention or its part may be added just before spreading, when 
you may add, for example, it mixes with ferromagnetic powder before a kneading process at which process of 
magnetic coating manufacture, it adds at the kneading process by ferromagnetic powder, the binder, and the 
solvent, it adds at a distributed process and it adds after distribution. As an example of goods of these lubricant 
used by this invention Nippon Oil & Fats Co., Ltd. make : NAA102, NAA-415, NAA-312, NAA-160, NAA180, 
NAA-174, NAA-175, NAA-222, NAA-34, NAA-35, NAA171, NAA122, NAA-142, NAA-160, NAA173K, Acastor 
bean hardening fatty acid, NAA-42, NAA-44, Cation SA, Cation MA, Cation AB, Cation BB ; NAIMIN L-201, 
NAIMIN L-202, NAIMIN S-202, Nonion E-208, Nonion P 208, Nonion S-207, Nonion K-204, Nonion NS 202, 
Nonion NS-210, Nonion HS-206, Nonion L-2, Nonion S 2, Nonion S-4, Nonion 0 2, Nonion LP-20R, Nonion 
PP-40R. Nonion SP 60R, Nonion OP80R, Nonion OP-85R, Nonion LT-221, Nonion ST-221, Nonion OT-221, 
MONOGURI MB, Nonion DS 60, Anone BF, Anone LG, butyl stearate, butyl laurate, an erucic acid, The Kanto 
chemistry company make : Oleic acid, The Takemoto fatsandoils company make : FAL-205, FAL-123, New 
Japan Chemical Co., Ltd. make : NG ERUBU LO, ENUJORUBU IPM, the SANSO sizer E4030, and the 
Shin etsu chemistry company make - :TA~3, KF-96, and KF- 96L, KF 96H, KF410, KF420, KF965, KF54, KF50 
and KF56, KF907, KF-851, and X-22 819 - X22-822, KF-905, KF-700, KF-393, KF 857, KF-860, KF-865, 
X-22-980, KF101, KF102, KF 103, X-22-3710, X-22-3715, KF910, KF-3935, LION Armagh: - an armor - Id P 
and an armor - the id - C and the AMO slip CP - : by the LION fats and oils company - DEYUOMIN TDO and 
the Nisshin Oil Mills, Ltd. make - :BA-41G - Mitsuhiro - formation - shrine: ~ pro fan 2012E, the new pole 



PE 61, and Io - network MS-400 and Io - network MO200 and Io - network DL-200 and Io - network DS 300 
and Io ■ network DS1000 and Io - network DO200 etc. are raised. 

[0061] The organic solvent used by this invention by the ratio of arbitration An acetone, a methyl ethyl ketone, 
Methyl isobutyl ketone, diisobutyl ketone, a cyclohexanone, Ketones, such as an isophorone and a 
tetrahydrofuran, a methanol, ethanol, Propanol, a butanol, isobutyl alcohol, isopropyl alcohol, Alcohols, such as 
methyl cyclohexanol, methyl acetate, butyl acetate, Ester, such as isobutyl acetate, isopropyl acetate, ethyl 
lactate, and an acetic-acid glycol Glycol wood ether, the glycol monoethyl ether, dioxane, Which glycol ether 
system, benzene, toluene, a xylene, cresol, Things, such as chlorinated hydrocarbons, such as aromatic 
hydrocarbon, such as chlorobenzene, a methylene chloride, ethylene chloride, a carbon tetrachloride, chloroform, 
ethylene chlorohydrine, and dichlorobenzene, N.Ndimethylformamide, and a hexane, can be used. These 
organic solvents are not necessarily pure 100%, and impure parts, such as an isomer, unreacted object, and side 
reaction object, a decomposition product, an oxide, and moisture, may be contained in addition to a principal 
component. 30 or less % of the weight is desirable still more desirable, and these impure parts are 10 or less % 
of the weight. 

[0062] As long as the organic solvent used by this invention is required, the class and an amount may be 
changed in the upper layer and a lower layer. Although using the high solvent of a soluble parameter for the 
lower layer which uses an volatile high solvent for the upper layer, and raises front-face nature and which uses 
solvents with high surface tension (a cyclohexanone, dioxane, etc.) for a lower layer, and raises the stability of 
spreading, and raising whenever [ restoration ] etc. is mentioned as the example, it is undoubted that it is not 
what was restricted to these examples. 

[0063] Well-known films, such as polyester, such as polyethylene terephthalate and polyethylenenaphthalate, 
polyolefines, cellulose triacetate, a polycarbonate, a polyamide, polyimide, polyamidoimide, polysulfone, aramid, 
and aromatic polyamide, can be used for the nonmagnetic base material used for this invention. Corona 
discharge treatment, plasma treatment, easily-adhesive processing, heat treatment, dust-removing processing, 
etc. may be beforehand performed to these base materials. 

[0064] In order to attain the purpose of this invention, it is a center line average surface roughness (Ra) (cut off 
value as a nonmagnetic base material. It is desirable for 0.25mm) to use preferably 0.03 micrometers or less of 
0.02 micrometers or less of things 0.01 micrometers or less still more preferably. Moreover, as for these 
nonmagnetic base materials, it is desirable not only center line average surface roughness is small, but that 
there is no big and rough projection of 1 micrometers or more. Moreover, a surface granularity configuration is 
freely controlled with the magnitude and the amount of a filler which are added by the base material if needed. 
As these fillers, organic impalpable powder, such as oxides, such as calcium, Si, and Ti, and acrylic besides a 
carbonate, is mentioned as an example. 

[0065] F-5 value of the web transit direction (longitudinal direction) of the nonmagnetic base material used for 
this invention desirable - F-5 value of 5"50kg/mm2 and the web width direction - desirable - 3-30kg/mm2 it 
is ■- although it is general, when it is necessary to make especially crosswise reinforcement high, the limitation 
does not have F-5 value of a web longitudinal direction higher than F-5 value of the web width direction. 
[0066] Moreover, the under coat for the improvement in adhesion may be prepared between a nonmagnetic base 
material and a lower layer. 0.01-2 micrometers of this thickness are 0.05-0.5 micrometers preferably. Moreover, 
a back coat layer may be prepared in the opposite side the magnetic layer side of a nonmagnetic base material. 
0.1-2 micrometers of this thickness are 0.3-1.0 micrometers preferably. These under coats and a back coat layer 
can use a well-known thing. 

[0067] Moreover, preferably, 3% or less, it is still more desirable, the rate of a heat shrink for 1.5% or less and 
80 degree C 30 minutes is desirable, and the rate of a heat shrink for lOO degree C 30 minutes of the web 
transit direction of a nonmagnetic base material and the cross direction is 0.5% or less still more preferably 1% 
or less. For both directions, breaking strength is 2 5 iOOkg/mm. It is desirable. The process which manufactures 



the magnetic coating of the magnetic-recording medium of this invention consists of a kneading process, a 
distributed process, and a mixed process established if needed before and after these processes at least Each 
process may divide into two or more steps, respectively. All raw materials, such as the ferromagnetic powder 
used for this invention, a binder, carbon black, an abrasive material, an antistatic agent, lubricant, and a 
solvent, may be added in the middle of the beginning of which process. Moreover, each raw material may be 
divided at two or more processes, and you may add. For example, polyurethane may be divided and supplied at 
the mixed process for the viscosity control after a kneading process, a distributed process, and distribution. 
[0068] Although the conventional well-known manufacturing technology can be used of course as some 
processes in order to attain the purpose of this invention, at a kneading process, Br with the expensive 
magnetic -recording medium of this invention can be obtained by using a thing with strong kneading force, such 
as a continuation kneader and a pressurized kneader. When using a continuation kneader or a pressurized 
kneader, kneading processing is carried out in the range of the 15 to 500 section to all the ferromagnetic powder, 
binders or its part (however, 30% of the weight or more of all binders are desirable), and the ferromagnetic 
powder 100 section. The detail of these kneading processings is indicated by JP,1-106338,A and JP,64-79274,A. 
Moreover, when preparing lower layer non magnetic layer liquid, it is desirable to use the distributed media of 
high specific gravity, and zirconia beads and a metal bead are suitable. 

[0069] In this invention, it can produce more efficiently by using a coincidence multistory spreading method as 
shown in JP,62-212933,A. The following configurations are mentioned as an example of the equipment which 
applies the magnetic-recording medium of a multistory configuration like this invention, and an approach. 

1. How to apply lower layer first with gravure spreading generally used by spreading of magnetic coating, roll 
coating, blade spreading, extrusion coater, etc., and apply the upper layer with base material pressurization 
mold extrusion coater with which lower layer is indicated by each official report of JP,1-46186,B, 
JP,60-238179,A, and JP,2 265672,A in inside of wet condition. 

2. How to apply the upper layer and lower layer to coincidence mostly by one spreading head which builds in 
two coating liquid dipping slits which are indicated by each official report of JP,63-88080,A, JP,2 17921,A, and 
JP,2-265672,A. 

3. How to apply the upper layer and lower layer to coincidence mostly with extrusion coater with the back up 
roll currently indicated by JP,2- 174965, A. 

[0070] In addition, in order to prevent the fall of the magnetic parametric performance of the 
magnetic-recording medium by condensation of ferromagnetic powder etc., it is desirable to give a shear to the 
coating liquid inside a spreading head by approach which is indicated by JP,62-95174,A and JP,1 236968,A. 
Furthermore, the plastics roll which has thermal resistance, such as epoxy, polyimide, a polyamide, and 
polyimidoamide, as a calender processing roll is used. Moreover, it can also process by the metal roll comrade. 
70 degrees C or more of processing temperature are 80 degrees C or more still more preferably preferably. The 
linear pressure force is 300 or more kg/cm still more preferably 200 kg/cm preferably. 

[0071] The surface specific resistance of the magnetic layer side of the magnetic-recording medium of this 
invention is 105 to 5x109 preferably. An ohm/sq is desirable. The upper breaking strength is desirable and 1 - 
30 kg/cm2 and the rate of a heat shrink with a temperature [ all ] of 100 degrees C or less are 0.1% or less most 
preferably 0.5% or less still more preferably 1% or less. 

[0072] The residual solvents contained in the upper layer are 100 mg/m2 preferably. They are 10 mg/m2 still 
more preferably hereafter. The one fewer than the residual solvent with which the residual solvent which is the 
following and is contained in the upper layer is contained in a lower layer is desirable. Both the voidage that 
the upper layer and a lower layer have is below 10 capacity %s still more preferably below 30 capacity % 
preferably. Although the one where lower layer voidage is larger than the upper voidage is desirable, it may be 
small as long as lower layer voidage is 5% or more. 

[0073] Although the magnetic-recording medium of this invention has a lower layer and the upper layer, 



according to the purpose, being presumed easily can change these physical properties in a lower layer and the 
upper layer. By using the magnetic-recording disk of this invention, it has the advantage that do not fall even if 
the overwrite property that the magnetic recording of high density is possible and it is indispensable to the 
digital data record medium especially used for preservation and read out in computer information becomes the 
high density record [ as / for example, whose shortest record wavelength is 1.5 micrometers or less ], and transit 
endurance does not fall, either. 

[0074] The advantage is based on the aforementioned description brought about by the relation and its 
manufacture approach of a magnetic disk of Young's modulus, and originates in said configuration of the layer 
especially formed on a nonmagnetic base material, and said method of application of the layer. [ of this 
invention ] [ of a bilayer ] Moreover, not only when record wavelength short wavelength-izes, but when track 
density becomes high, by using the magnetic-recording disk of this invention, there are few cross talks of a 
signal and record excellent in the separability of a peak shift can be performed. Therefore, recording track 
width of face is the conditions track density 14 truck / more than 50 micrometers or less and mm, even if the 
shortest record wavelength carries out record of 1.5 micrometers or less, it excels in overwrite fitness, and good 
record and playback are possible also for transit endurance. 

[0075] [Example] Hereafter, although the concrete example of this invention is explained, this invention is not 
limited to these. Moreover, the "section" means the "weight section" among an example. 

The magnetic coating liquid for the upper layers and the nonmagnetic coating liquid for lower layers were 
prepared by the one or less-example formula. 

nonmagnetic coating liquid for lower layers Nonmagnetic minerals powder The 80 sections granular - Ti02 
(Ishihara Sangyo Kaisha, Ltd. make TY50) 

Mean particle diameter 0.34 micrometers Specific surface area by the BET adsorption method 5.9 m2 / g pH 5.9 
Carbon black The 20 sections Mean particle diameter 16mmicro DBP oil absorption 80ml / lOOg pH 8.0 Specific 
surface area by the BET adsorption method 250m 2 /g Volatile matter 1.5% Vinyl chloride- vinyl acetate vinyl 
alcohol copolymer The 16 sections -N(CH3)3+C1 - A polar group is included 5x10 to 6 eq/g. Presentation ratio 
86:13-1 Polymerization degree 400 polyester polyure thane resin The seven sections Neopentyl glycol / 
caprolactone polyol / MDI =0.9/2.6/1 S03 Na radical 1x10-4 eq/g content sec-butyl stearate The four sections 
Butoxy ethyl stearate The 2 section Oleic acid The one section Methyl ethyl ketone 200 section magnetism 
coating liquid (upper layer) 

Ferromagnetic metal impalpable powder The 100 sections Presentation Fe/nickel=96/4 He 1620Oe, Specific 
surface area by the BET adsorption method 50m2 / g Microcrystal size 195A Grain size (major-axis length) 0.20 
micrometers, Needlelike ratio 10 Saturation magnetization (sigmaS) 130 emu/g Vinyl chloride vinyl 
acetate vinyl alcohol copolymer The 14 sections S03 Na radical 1x10 4 eq/g content, Degree of polymerization 
300 Polyester polyurethane resin The five sections Neopentyl glycol / caprolactone polyol / MDI =0.9/2.6/1 S03 
Na radical 1x10 4 eq/g content Alpha alumina (mean particle diameter 0.3 micrometers) The two sections 
Carbon black (mean particle diameter 0.10 micrometers) The 0.5 sections Iso hexadecyl stearate The six 
sections Oleic acid The one section Methyl ethyl ketone After kneading each component by the continuation 
kneader, it was made to distribute using a sand mill about each of the coating of the 200 section 
above-mentioned nonmagnetic coating liquid and two magnetic coating liquid. The poly isocyanate (Japanese 
polyurethane company make, "coronate L") was added to the lower layer coating, the 12 sections were added to 
the coating of the eight sections and the upper layer at the obtained dispersion liquid, the butyl-acetate 40 
section was further added to each, it filtered using the filter which has a l micrometer average aperture, and 
the coating liquid for lower layer formation and the coating liquid for the upper formation were prepared, 
respectively. 

[0076] The obtained lower layer coating liquid, So that it may be set to 0.5 micrometers, if it is in the upper 
layer so that it may be set to 2 micrometers, if the thickness after drying the upper coating liquid is in a lower 



layer Coincidence multistory spreading is performed on the polyethylene terephthalate base material which 
carried out 0.1 micrometers of undercoat whose main average surface roughness is 0.01 micrometers in 62 
micrometers in thickness about the upper coating liquid just behind that further in lower layer liquid at a it top, 
and while both layers were still in the damp or wet condition, the inside of two alternating current magnetic 
field generators was passed. 

[0077] The frequency of two alternating current magnetic fields and magnetic field strength were set to 50Hz, 
200Oe, 120Hz, and 130Oe from the upstream. Furthermore, after having processed after desiccation with seven 
steps of calender equipment (linear pressure 300 kg/cm, temperature 90 degrees C), piercing in 3.5 inch size 
and performing varnishing for a front face on a polish tape, the predetermined mechanism element of a 3.5 inch 
floppy disk was used, and 3.5 inch floppy disk sample No.l was produced. 

[0078] The polyester polyurethane resin of vertical each class in example 2 example 1 was changed into 
neopentyl glycol / caprolactone polyol / MDI=1.7/4.1/1 (S03Na radical 1x10*4 eq/g content), and 3.5 inch floppy 
disk sample No. 2 were produced similarly. 

[0079] The vinyl chloride vinyl acetate- vinyl alcohol copolymer of the upper coating liquid in example of 
comparison 1 example 1 was made into the 19 sections, polyester polyurethane resin was changed into 
neopentyl glycol / caprolactone polyol / MDI=1.8/2.6/l ( S03 Na radical 1x10 4 eq/g content), and 3.5 inch floppy 
disk sample No. 3 were further produced for the amount of the poly isocyanate of the upper coating liquid 
similarly as the five sections. 

[0080] The polyester polyurethane resin of the upper magnetism coating liquid in example of comparison 2 
example 1 was changed into neopentyl glycol / caprolactone polyol / MDI=1.8/2.6/l (- S03 Na radical 1x10-4 eq/g 
content), the amount of the poly isocyanate of the upper coating liquid was further made into the 12 sections, 
and 3.5 inch floppy disk sample No. 4 were similarly produced for the amount of the poly isocyanate of lower 
layer coating liquid as the eight sections. 

[0081] The amount of the poly isocyanate of the upper coating liquid in example of comparison 3 example 1 is 
made into the 12 sections. A lower layer vinyl chloride vinyl acetate vinyl alcohol copolymer is made into the 19 
sections. Polyester polyurethane resin is changed into neopentyl glycol / caprolactone polyol / MDI=1.8/2.6/l 
( S03 Na radical 1x10 4 eq/g content). Furthermore, 3.5 inch floppy disk sample No. 5 were similarly produced 
for the amount of the poly isocyanate of lower layer coating liquid as the five sections. 

[0082] The thick taste of the upper layer in example of comparison 4 example 1 is made to be set to 1.7 
micrometers, and 3.5 inch floppy disk sample No. 6 were produced similarly. 

While it applies by 62 micrometers in thickness on the polyethylene terephthalate base material which carried 
out 0.1 micrometers of undercoat whose center line average surface roughness is 0.01 micrometers and was still 
in the damp or wet condition so that the thick taste of the upper layer in example of comparison 5 example 1 
might be set to 2.7 micrometers, the inside of two alternating current magnetic field generators was passed. 
[0083] After having processed with seven steps of calender equipment after desiccation like the following, 
piercing in 3.5 inch size and performing varnishing for a front face on a polish tape, the predetermined 
mechanism element of a 3.5 inch floppy disk was used, and 3.5 inch floppy disk sample No. 7 were produced. 
Using the upper coating liquid and lower layer coating liquid of example of comparison 6 example 1, center line 
average surface roughness applies and applies the undercoat which is 0.01 micrometers on the polyethylene 
terephthalate base material carried out 0.1 micrometers by 62 micrometers in thickness so that the thickness 
after drying lower layer coating liquid may be first set to 2 micrometers. While the upper coating liquid is again 
applied on it so that the upper thickness may be set to 0.5 micrometers and the upper layer was still in the 
damp or wet condition once drying and rolling round, the inside of two alternating current magnetic field 
generators was passed. The frequency of two alternating current magnetic fields and magnetic field strength 
were set to 50Hz, 200Oe, 120Hz, and 130Oe from the upstream. Furthermore, after having processed after 
desiccation with seven steps of calender equipment (linear pressure 300 kg/cm, temperature of 90 degrees C), 



piercing in 3.5 inch size and performing varnishing for a front face on a polish tape, the predetermined 
mechanism element of a 3.5 inch floppy disk was used, and 3.5 inch floppy disk sample No. 8 were produced. 
[0084] The obtained sample was examined by the following appraisal method. 

Young's modulus and glass transition temperature: After the above's having passed and recording on all 240 
trucks on the record frequency of 625kHz using floppy disk drive FDby transit endurance:NEC Corp. 1331 mold, 
the thermostat cycle trial whose radius makes the thermostat cycle flow of a publication 1 cycle in the location 
of 37.25mm in Table 1 from a core was carried out. It had a run state at the time of making it run to 12 million 
times by the count of pass under this thermostat condition, and transit endurance was evaluated. 
[0085] 
[Table l] 
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[0086] Moreover, the output of all trucks, measurement of a drop out, and the visual inspection of a medium 
surface appearance were conducted every 500,000 pass, and the output stopped this trial, when the drop out of 
45% or less of 1 or more BIT to 60% of initial value and an output occurred. 

after recording 312.5kHz on an alternating-current-demagnetization finishing sample in the location of a truck 
000 using an overwrite FD 1331 mold drive and measuring the output 01 of a 312.5kHz component (dB) by 



TRby ADVANTEST CORP. 4171 mold spectrum analyzer -- immediately - 1MHz - overwrite - carrying out - 
overwrite from the output 02 of the 312.5kHz component at that time (dB) 02 01 (dB) was calculated. Usually 
•30dB or less is needed in a digital storage medium. 

[0087] The property of the example measured by the above evaluation approach and the example of a 

comparison is shown in Table 2. 
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[0089] clear from an upper table - as - Young's modulus ratio lOOEb / Ea sample No. of 95% or less of this 
invention - in transit endurance, also in 12 million pass transit, there are not 1 and 2 and that the fall of this 
output is good also understands an overwrite property as -35 and -36. On the other hand, the example 1 of a 
comparison is lOOEb / Ea. Since it is too small and Tgb is high compared with Tga, transit endurance is inferior. 
Since the example 2 of a comparison or 3 has the Young's modulus ratio as high as 110.4% or 124.4%, transit 
endurance is inferior in it. Although a Young's modulus ratio satisfies the example 4 of a comparison, since the 
magnetic layer thickness taste is as thick as 1.7 micrometers, it is inferior in an overwrite property. The 
example 5 of a comparison does not prepare a lower layer, but is an example which set the thickness to 2.7 
micrometers only by the magnetic layer, and is inferior in an overwrite property too. A spreading method comes 
out serially and, for a certain reason, the example 6 of a comparison is inferior in transit endurance, although a 
Young's modulus ratio satisfies the predetermined range. 
[0090] 

[Effect of the Invention] This invention by having designed the layer structure of the special presentation only 
whose predetermined ratio controlled the upper Young's modulus small compared with lower layer Young's 
modulus and which prepared the non magnetic layer in the lower layer, and prepared the magnetic layer in the 
upper layer While improving transit endurance, the magnetic-recording medium, especially magnetic-recording 
disk of the high capacity which is the high power which does not have failures, such as peeling, by the thick 
taste 0.6 micrometers or less in a magnetic layer, and was excellent in the overwrite property can be 
manufactured with sufficient productivity by the sentiment on wet method of application. 
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Jrftftti-fi, #4tBg4 4- 1 4 0 9 0-^- 

[0029] m^—^>rfyy^\t, mmmmmcm 
®xhztmcm&mt&m&m<D j r>ym<Dm&&m 
-fy v 9 it. jm^mmsm<otowmim*wmT& 

m,mt>#-fZ>„ mz. U-iSl/-?? y9\t. mWMM(D 

mm. mftmtt^mm#<nwm*&-rz>#mzmmtem 

[0 0 3 0] ^ttJf{C*J{t5^-/K>-^7 s'^<0#* 
0. 1-3 011%, #IC»$L<li > 3~20m*% 

Alt. MVkmi^^h.ZttiMVkffimcDftiZ. L< (40. l 

[0031] ^mm^m^mmmmt. 4¥m^m\t± 



• h^-itt^^n. J¥Bfc#0. 6^my.Tco^tt 

T*^fcat>a\ «ttlf:lttli«l«ttii;*»f/i 

teffimictevm^wxibz. 

[0 0 3 2] 9iyF-ty-^x 7 H^sccesfi-^ 
[0 0 3 3] ^»t©!te#tt#ttS:-Ct 5fc**tiffi<5»t5 

ttmzk&xtb&AK ^mm^m-^it. ^tirnxz^ 

»ftT^$*?©i|ffi^-T?tt. aft/jrWHJCt OUT-© 

[0034] ^mm^m^m^mmx^ zim&mm, 
fm*{4, mx-it. ^mmitm. &mmmt&. & 

ifbtiZo MftmatT i o 2 (/u^/u, T-y9— 

*) . T i O x , Iftfkiry A , Rffc^X, ^ft^V^' 
7*7-^, ZnO, ZrO z , S i O z , Cr 2 0 3 , a 
ft$9 0%«±(D5a7/l';t > j3T/W5-^, T 7/K 

wtK?nf**/VJ>>. mtmm. 2m.it 

* V yf^. MgCOj , CaC0 3 , BaC 

0 3 , SrC0 3 , BaS0 4 , C a S 0 4 . ^HfcSSlf 

ft t'tfm&-&tzi-tmfr&t>-£xi£.m ^ttbtsai 
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tSl t hX$Z> 0 *H="tMX,t LT»4, 0. 01 — 2 

[0 0 3 5] ^7«IJ0. 3~2g/cc, 
{4 0. 1~5%, p H(4 2~ 1 1 , ifcWkffiffiltl ~3 0 
m 2 /g«s»*LU\ DBPSrfflV^Kttflfi5~l 0 
Oml/lOOg, & £ L<(4l0~80ml/100 
g , L< »*2 0~60ml/l00 gfW, 

±1E0>#«ttt&5fc»4&T L t> 1 0 0%ttff>-C*>5i&Btt 

S&JlZ.fctTttM&ftMDik'&M. m*.t£. Al, 
Si, Ti, Z r , S n , Sb, Zn ^O^ft^Tto 

MK *fi«tt 7 o %w±-r-fott(4*^)*^S-r a - t tc(4/£ 

[0 0 3 6] ^B^tcfflVN^tl^Wtt^O*^^ 
#'J<tLTf4, £*L{fc3M±KAKP- 2 0, AKP-3 
0, AKP-5 0, BttflittlGS, G7, S- 
1 , FfflX^ttSST F-100, TF-120. T F - 

5rt#t^5*-*>7'7 s^i: LT{4, ^A|7r 

>"79sr?y f5rffl^5rt^t^5o J**ffi»f4 5~ 
5 0 0mVg, DBP ® Jftftf4 10~400ml/l 
OOg, ^tT-Stt 5myu~3 0 0m^, pHI±2~l 
0, <^tK*{4 0. 1-10% i?7 7*agli0. 1~1 
g/c c 7^&£ LV\ 

[0 0 3 7] ^H^tCffl^ibixS* — ^-fy y9<DM: 
fc&itemt LTii^r^/K y M±®!, BLACKPEAR 
LS 2 0 0 0, 1 3 0 0, 1 0 0 0, 9 0 0, 8 0 
0, , 8 8 0, 7 0 0, VULCAN XC-72, H 

m\t0,nm±m #3050, #3150, #3250, 

#3750, #3950, #2400B, #2300, 
#1000, , #970, #950, , #900, #8 
50, #650, #40, MA 4 0, MA- 6 0 0,= 
□ yf7*- 5tf>tt$S, CONDUCTEX SC, R 
AVEN|±§SJ8 8 0 0, 8000, 7000, 575 
0, 5250, 3500, 2100, 2000, 180 
0, 1500, 1255, 1250, T 9 V'—%M>T y 

[0 0 3 8] *-*>7*77^ ifX'^mf/BM 

Lfc<?, mmx'ifyy hitLxi&m L-cb*®©— *b«: 

y7"7 y^**a«feS&<sH-^*oi-5 Strife b*>C 

7^ l±*i, *fcf±«l*^t3-ti:Tteffli-5 r £ 
[0 0 3 9] A-^y^y^li, JbiEL/iJ; o iz^m 

Kit, «i»si6i±, mnfl(Sct£tt, jijtttw-^, 



-fX, Kttft. pH4i:*©5tl^Lfci#tt?r 
[0 0 4 0] *36^-eiSfflt?§ 5*-jKyy 7 y ^ liM 

X.(4* ( — y^ffiKj , 

*, y << % h'jfkffimB*. ^y7-yftif 

*7)Miffl £tl% 0 ^(Omm-t. #MBg 6 2- 1 8 5 6 4 
-*5\ IU6 0 - 2 5 5 8 2 7-^©#^^{ClE^$^T^-5 

[0 04 1 ] *l8W<©«tt», #HKi4Slw(6fflSixS«S 
^•#J£ LTf4t£3tek&cof|ft^^«tJjg, Sft«<fc»«Mi, 

flit lti4, #7xmmB.m&- 1 o o~i 5 o°c, m 

1000~200000, L < (4 1 0 
000~100000, 5 0 ~ 1 0 0 0 fl^ 

[0 0 4 2] :©i itttok LTf4, ^tt*-/K 

^^^v^m, * ? ^ y /w^^^^/u, i^y, 
f**7t(4*M^-f$, #y <y\s?>mm. ^m^^mm 

[0 0 4 3] 4fc, Jfcfflfbtt»J|g*fciiKJ£3!WJ!g£ L 
y ^^AT^ft Ktl, ->})=• — >ffi 

Bg, in tk y r 5 K»JB, yf^j^-^/^mmt^ 

[0 0 4 4] rtiibco«flitc:ov^-C(4ffi**/£^tTCO 

Ty^Xf-yf^ls K7-7 7J ICf¥*fflJCie«c$^TV^ 
}£(Co^T(4#PflBg6 2- 2 5 6 2 1 9 -§"i-P*ia(Cfegc 

^ntv^, &.±<Dffimitm%ii : tzi$m'&-£x&mx-% 
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[0045] #y vi'f^mi&om&ttLtitvxa^A'jfi 

])<?u-?^, tK!J^— -ryu^fy £wyy, ,-t?yji— 

TKy ^^xyi^xKy ? u-* >, /Ky^7— #\*— h y ?u 

7$}) ^X7 L /l'7$V jj — jK^— h#V pu^v, 

7t5>tfc-l4i:1^14^#5fc*(w(±^.g[c)^ii, coo 

M, S0 3 M, OSO a M, P =0 (OM) 2 , O-P 
= 0 (OM) 2 , (W±l:otMlttigf > *7t{4T 
yW^y^JS) , OH, NR 2 , N + R 3 , (Rtt&fbJt 
, ^tf*'>m. SH, CN, /ii'^feltfilS^ 

0*« 1 0 -i~ 1 0 gt-fcO, SJKttlO 

-2~i o-e^/U/gt'fcS. 

[0 0 4 6] *^^iCfflV>e,^5rti? 5 W^SlJcDAft: 
Eftft#i]£ Ltlii-^y*-/^ Httii : VAGH, V 
YHH, VMCH, VAGF, VAGD, VROH, V 
YES. VYNC, VMCC, XYHL, XYSG, P 
KHH, PKHJ, PKHC, PKFE, B it ffc^I^S 
ttiiMPR-TA, MPR-TA5, MPR-TA 
L, MPR-TSN, MPR-TMF, MPR-TS, 
M P R — TM, MPR-TAO, MUit^tM : 100 
OW, DX80, DX81, DX82, DX83, 10 
0 F D, 0^:-tf si-^$±M : MR 10 5, MR 1 1 0 , M 
R 1 0 0, 400X110 A, B&tfVVU-f^tiM: 
-•717^2 3 0 1, N 2 3 0 2 , N 2 3 0 4 , ±B 
>*tiM : '< >T' j'^^T-5105, T-R30 
80, T-5 2 0 1, /W7^D-400, D- 2 1 
0-80, ^i)X/fy6 1 0 9, 7209, MWffitt. 
S:/^nyuR 8 2 00 > UR8 3 0 0, UR860 
0, UR5500, UR4300, RV530, R V 2 
8 0 , A P MffcttSt :^7i75y4 0 2 0 > 502 
0, 5 1 0 0, 5 3 0 0, 9 0 2 0, 9 0 2 2, 7 0 2 

0 , E.mtm±m ■. mx 5 0 0 4 , E.mtm±m ■. -y-> 

y°U>-S P- 15 0, mtm±M :t7yF310, F 

2 1 otawfiihtf bthz> a 

[0047] *&w<D±mG&&mizm\,^}vz>m&mx 

3fi«ffifi&5|ctC3t L, 5-50 fim%c75teia, L < ti 
10 — 3 0ii%oiiffflv^n5 o &{tfc"— yu^ttt 

flisr/iv^^-a-fi, 5~3oiti #v v^f^mm 

Srffl^5±J#(42~2 011%, #y^y->7^- Mi 
2-20 S*% cogEffl-e m P> ^la^itTffl ^ 5 

[o o 4 8] *^p^tci3v>T, /-Ky ^w^^mnstm^ 
zm&titfy xfc&u&fc- 5 o - i o o°c, mmwxi 
mi o o — zo o o %, figwrc^iio . o 5 — 1 ok g 

/ c m2 , mHytSJi 0. 05~10Kg/cm 2 



[0 0 4 9] *»W©«SllEft««:tt3E*Wlctt|«K# 

}m®im*mm<D&m&mxM!& lt t> v\ l 
e-r 3 ^tta <t t « 5 © 2 n e> * 3 

[0 0 5 0] *|§l^!-fflv^5^y -f y->7^- Hi: LT 
14, HJuy^y->7^-K 4-4' -^7^— yw 

— K ^->y wvsy-r y->r^— tyfuy-i, 

5 -vM' V v-T^— h, o - Nyu-r y ->T^— 

K y^uv^-r y->r^— h, hy7x-^y^y 
h y y yr^- h%F<D4 y ->t^— ^fc, rtb 
^co-r y->r^— MSt ztfy r iv^—^hn^WLm. % 
7t, y v-t^— HS<7y^(cj;oT / t^L7t/-Ky-r y 

7*— hm(DtfSffi.£*l-C\,^ffi§' a %,t LT!4, B^^y 
■7 yth®{ : 3 n^— h L , =n^— HHL, ao-* 

— h 2 0 3 0, 3P^- h 2 0 3 1, S Ut^-HM 
R, 5yt^-hMTL, ftHlp°pttS:7^-hD 
-102, ^H-FD-110N S 

0 0 , =y -7"^— hD- 2 0 2 , ^yl-tt®i : 

^v 5 ^.— yWL, f^^-yi-^I L, T f ^. J E- v^— yl^ 
N, ^.X^-iy^— yl^HL^7iSfci9 v rtLp3$-¥-3AS7t(i 

[0 0 5 1 ] *3§07l<7}±*(Cf£ffl£tt-5 7J — ^'>y'7 y 
s/y, 7tfi/y7*77^ > ^Srffl^sr i^T-#S 0 

i:C*S»« 5-500 m2/g, DBP 5S»*i± 1 0 - 
400ml/100g, 5m/i — 300rtiM, 

pH(4 2~ 1 0, -aykspiio. l — l 0 %, y -yy^lt 
iiO. l~lg/cc^JU\ «ilcfflv>?>n5 

W : BLACKPEARL S 2 0 0 0, 1 3 0 0, 1 
0 0 0, 9 0 0, 8 0 0, 7 0 0, VULCAN XC 
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-72, m#-#^tm : # 8 0 , #60. #55, # 
5 0, #35, =mtf&JL.Mtkm :#2400B, #2 
300, #900, #1000, #30, #40, #1 
OB, nynyt:T*--fy|ti!:CONDUCTEX 
SC, RAVEN 150, 50, 40, 1 5*£k*fc 

y y y y. it m& , * tz (tm^ xmmi-z^tfcxz 
5„ *mw<D±.mxmmx%z>j3—^i/7' : 7 ytizm*. 

#i) &m^izi-z>-ttfx%?> a 
[0052] ^m(ommmh?>^^m^m^m^-h 

-r. p-T;u*-t^ mtT^m, Mikwj*. mit-zv 

sutmm. mt^vm, Ka^t \^x^-ymmG^±. 
<D$ito<Dwm>m&&tz\ttB.&-&X'®im£tiz>o 

5 ^fij^s 9 o %a±-efc^(i^mi-75^ i? fi&vv 

[0 0 5 3] m^SJFS^JWfei^-^-f X(4 0. 0 1 — 2 

0. 3~2g/c C> t**iJ0. 1-5%, P Hfi2 
-11, itSEfflti 1 - 3 0m2 / g , tJS^^ ^ 

[0 0 5 4] ^B^lcffl^PjtL^W^JW*^^^^.!: 
LTfi, fi^^ttK : AKP-20, AKP-30, 
AKP-50, HIT-50, 0 *f fc^UfcttJU : G 
5 , G 7 , S - 1 , Fifflliltt®? : T F - 1 0 0 , T F 
-140, 100ED, 1 4 0 ED^ir^fclf (btl-5„ 

[oo5 5] m^a. ^tt«*®(75B^'tt^[^±$-tt-5 

*;ffiffilc#£1-5ffl!g3ijfi 5 f@/ 1 0 0 n m 2 j£l_h#;# 



[0 0 5 6] *^B^(cfeffl$n^, j^.*D^lJ <b LTilfHit 
^SP^lh^*, #ft3!)S, T5Xffix>)*, /it'^to 

-V^yu, IttMto-y^-y, JlgJftg^'tt^y 

tffy = ^yu, 7 ym^#T;\s3r/Uffi.m:^7.y- 

J^^Xlt<DT^fJ y&JS±&, ^^^C 1 0 - 2 4 

fc^Sioft^) , *3<fct>\ r.HibO&JRl£ (Li, N 
a, K, Cu&if) HE7t!i, K*tl2~2 2©-f 1 
Effi, 3Cffi, AiT/^-yu (^FiSfP^-g- 

12 — 2 2©7;^Jf>7;^-;K #<i!f 1 0 — 2 4 

(D-t&mmnmm (^mD&sz^AsXt,. sfc^L 

tV^fc7)^fc/i^) t«2~12©-| 1 Hffi, 
Hffi, Hlffi, 3£ffi, T^ffiT/i-^— yucov^-f tt^i^— o (^F 
figfP^^^A/T? t , * fc^ll^E LX\,^Xhfr1Zfrte\<") 

2 2 ©fllte^T 5 K, 8-22 OJil^^T 5 V, 

[0 0 5 7] m^WJr^Ji: LTIi9-> y V^, S!) 

T7uyi7'f/K ^u-r>^, yy— yu^, y/u>- 

|7;/K ^f7U>^yt^f;K U^fvi* 
i^^yu, ^t^T y >ig^ f,^f-->3i^yu, T^tKayyb 
t'^ ^7X771/- h . 7>t Kd yyi-tf^ Vv'^-r- 
7W-h, 7ytKny/ut'^yF!jXf71/-h > 
jvt /^=>— yu, 7 ^ y yUTyu=>— /w x 7js$>{ff>n 

[0 0 5 8] *fc, Tyu-^r U>-^-=3ri7--Y K^, W ^ V 
iT'y > K— yw-^, Tsu^/uyzLy—sua^^u^a- 

x^f^ 5 K, 1117^=^^1, t^*> 
5y^.yp^v^, T 5 7 Tyu=i— yuo^^Sfcfi^K 
[0 0 5 9] z^L^wrH^j, ^mit^li^-fLt 
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£tiz>^tib<Dmm&L Rmm&mtTm. ±mxz<D 

i4\ TJf * Jb«^iK^(0||^-5flgfl»»Srffl^*E^(c: 

[0060] *fc^WT*fflv^fen*«K&n#j^i-^<T* 

S:NAA-102, NAA-415, NAA-31 
2, NAA-160, NAA-180, NAA-17 
4, NAA-175, NAA- 2 2 2, NAA-34, 
NAA-35, NAA-171, NAA-122, NA 
A-142, NAA-160, NAA-173K, fc 
^SjtBaKK, NAA-42, NAA-4 4, ^7^^> 

sa, i/ftyMA, ^ftyAB, ijf^yBB, 

>s- 2 0 2, ;^tyE-2 0 8 ( 

8, y^tys-2 0 7, y^tyK-204, y^^- 

^NS-202, /^yNS-210, y^tyHS 

- 2 0 6, y^^-^L-2, y^^^s-2, y^^v 
s-4, y^^-^o-2, y-^yip-2 or, y~ 
typp-40R, ;^tysp-60R, y^tyo 
P-80R, ;^yop-85R, ;^^-yLT-2 
21, ;^tysT-22i, y^yoT-221, 

^/^DMB, y^^->DS-60, 7/yBF, 7/ 

mMitrntm t5r*fflflitt«{ : fa 

L-2 0 5, F AL- 1 2 3, *rH*a{btUS : =^X*J 
x;^LO, x^v?3/^lPM, U*^y if — E 4 
0 3 0, mmik^tW: : T A - 3 , KF-96, K F - 
96L, KF-96H, KF410, KF4 2 0, KF 
9 6 5, KF54, KF50, KF56, KF-90 
7, KF- 8 5 1, X-2 2-8 1 9, X- 2 2 - 8 2 
2, KF- 9 0 5, KF- 7 0 0, KF- 3 9 3, KF 

- 8 5 7, KF-8 6 0, KF-8 6 5, X- 2 2 -9 
80, KF-101, KF-102, KF-103, X 

- 2 2— 3 7 1 0, X- 2 2 - 3 7 1 5, KF - 91 
0, KF- 3 9 3 5, 7^*y7-^-ttB:7-^ 



KP, KC, T-^yy/CP, 

llgttM : 7^;yTDO, H fflf»tttUK : B A- 4 1 
G, = #ffcdttt:8{ :7'D77y2012E, - a — 
/UPE6 1, >(t^^MVIS-4 0 0, >f^yhMO 
~ 2 0 0, >f ^ ^hDL- 2 0 0, -Y ^ y hDS- 
3 0 0 , >T ^ 2/HDS-1000, -< y h D O - 

2 o o*^as**f fens. 

[0 0 6 1 ] *«M^?ffiv>e>ixS*«»«Ef±ffi58c<Dtb* 

oy rh7t KD7yy ^co^ h yg, y ^y — 
/i^ ^y*-/K ^o^y— /K 79 J — /k <iv7*f~ 
/i/7/i/3-/u x y yyn tVi/7^^~;y, ^f/uy^n 
^-^i^y— /u, ^if pg£y^/K i^gg 

/K RS^y n^-/W^C0jn^x/>^, if }) * f 

/UzsL—f/U, if]) n-/^yxf/Px-f/K v^^U* 

y x/i? o/u-i^if ^oiftiRftKft:**^ n, 

rtlbMlMf tt 1 0 0 

V\ lilf) W«^I43 0li%£JlT#»i u< , £tb 
Kjif* L< (41 0li%KTtfo5 o 
[0 0 6 2] ^W^fflV^S^W^ttiKK^fetfi* 

v «(7)$^tt^fc \f 5 , T® fc*gfl?t£^ =? y - * 
tf^jxaa^ rn^^j(cpfibtt>tt<^"ej47fev^ 
[0063] *%Micfflv^?>tL5^«ttX«p<*tt. #y 

y Ti?:r*— h > ^°y^- /K y T 5 H\ ^y-f 
5K, 7$V 7^ ^ H\ *y ^/i-^^^, 77; H\ 

[0 0 6 4] **W©gWSr3tric-rs^tt, #HKttX«? 
(*tlt^«ITOEa^ (Ra) (is/W7« 
0. 25mm) ^0. 0 3 /i mJ^T, »SL<f40. 0 
2 /z m^T; $ b L< (4 0 . 0 1 /i mJftT^ t c6 
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mzmmz. &m^fc£x5.&m^ffii)\i£ftz>7 ^ y- 

co*£ £tmz£ K> gftl^ay H o— fccoT-ifc 
•5o mb»7^ 7 — t LTI4- mt LTiiC a , S 

[oo6 5] *&wi~m^^btiz,#m.&3cftfc(DV^7' 

*ff*-[p] (fi^^fr) COF- 5jIii»S L< (±5 — 5 0 
Kg/mm2, >>^yi|iS*-[P]C0F- 5 ffi(±$f S L < (±3 
~30Kg/mm2t*fc!), <} =^7*Mtt&\<D F - 5 \g. 

[0 0 6 6] ^-|±S^^i:T«»r B Hc^;*-|4[6] 
Xcofc&coTS9Ji£i£ltTi>7!M£to*i/\, ^.(DlW-^it 
0. 0 1~2 jum, £J*L<f±0. 05 — 0. 5/mit' 

^— HB£:i3:rt'Tt>7^£to*V\ ) :©fWiO. 1 — 2 
jum, £?£L<H:0. 3 — 1. OfjmffcSo Zix«b© 

[0 0 6 7] Sfc, #M^ftfr(D<?*.7'%Lftjjfa£;i. 
t^i^ftco 1 0 0°C3 0#T-COf?ftl|jUWf±#£ L< (±3 
%«T\ £<bJc:#F*L<f±l. 5%WT. 80t30» 
•ew*ftJCiaS*f40* L < 1 %UTs £ b L < tt 

o. 5%«Tffc5 0 m.m^ma^^]t ts — 1 o o 

Kg/mm2 *S#*LV\ #»WW«&ffi»8iSf*:©flJH4 
&**&»ig-*-5Xgti\ '>^<t>b?g«Ii, #»X 

iH»#J . &*J* ir-r^T ©JMsMi ^coxe«5*^s fcf* 

«fcit>wj!K-g-ie-e#3"J LTSA LTt <fc V\ 
[0 0 6 8] W co g ft 5 fc to Ktt, f£5feco 

z. tteh % zAsXfozfiK &mT.mx*nmffi.-—y j $>M 

!£=■— y * ir'Sfiv ^tot co Srfiffl i~ 5 Z t \z <fc 

CO 3 Offi*%£JUta s #* Li/" 1 ) *J«tt/9ft«H4«&5|Sl 0 0 
SBIwStLl 5~5 0 OgR«5«Sffl-CjK«!«i3a$ixS. ~lix 
^corliiftMacoPlffllcov^Xfi^^ 1 ? 1 - 1 0 6 3 3 8 
1#gSBg6 4- 7 9 2 7 4#(d|E«fe^4x-CV^S. 4 



[0 0 6 9] #3g(^T"f±. #WBS6 2-212933# 

i. atts&j^© »wicfflv^e>4x5^7 era 

ffico 5 *> 1 -4 6 1 8 6 -If-^iftPIBg 60-23 

8 1 7 9f, 2-265672 •^•CO^^icM^ 

2 . #PIBg 6 3-8 80 80f, ^IPI^P 2- 1 7 9 2 1 
#HB I F2 - 2 6 5 6 7 2 -§-co#^{cBB^$4x-C ^ 

5 <fc 5 *M«ilii£* y y h&xortflE-f-s — onmts 

3. !KrM¥2- 1 7 4 9 6 5^#{C|fl^$tl,TV^-5^ 

[0 0 7 0] **d\ 3!&«ffi!&5|5«5S^ft^'«tS««IEjSl!jK 

-9 5 1 7 4-§-^#W^f 1 -2 3 6 9 6 8-§-{cM^$4l 
TV">5 J; 5 *^rjfe(c J; <omM^y h'ftgWMttWUzMWi 

yui: Ltx^^->, aKy 5 h\ ^y 75 K, tK y -f 5 

5 0 4/c^ 41 d -/^it*lt 5 r H 5„ & 
S?a^(±, jffS L< i± 7 0°Cti.X, $P>iC»^L<(±8 
CCWi-Cfci. i)£^liff$L<li2 00 kg/c 
m, L< (j: 3 O 0 k g/c m«±f &5 0 
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